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(57) ABSTRACT 
A device for controlling the operation of a refrigeration 
appliance such as a domestic refrigerator consists of a 
circuit (2) comprising a plurality of resistive elements 
(3, 4, 5, 6) for generating reference signals (VA) to be 
compared in a comparator (18) with analog signals (VR) 
originating from a plurality of temperature sensors (21). 
The resistors have adjustable characteristics and are 
activated sequentially by a sequencer circuit (16) which 
also controls the supply of data (VC) derived from said 
comparisons into a memory (26, 27, 28). The sequencer 
circuit is connected to a control unit (35) for controlling 
the refrigeration appliance. The control unit reads the 
data from the memory at the end of each sequence of 
comparisons between the reference signals (VA) and the 
signal (VR) from the sensors, and on the basis of the data 
read out operate on the usual components (42, 43,44) of 
the refrigeration appliance which generate and control 
its temperature. 

13 Claims, 1 Drawing Sheet 
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DEVICE FOR CONTROLLING THE OPERATION 
OF A REFRIGERATION APPLIANCE, SUCH ASA 
DOMESTIC REFRIGERATOR, A FREEZER OR 

THE LIKE 

DESCRIPTION 
This invention relates to a refrigeration appliance 

such as a domestic refrigerator, a freezer or the like, of 
the type comprising usual components for reducing and 
controlling its internal temperature, such as a compres 
sor, a thermostat, a usual indicator for indicating mal 
function of the refrigeration appliance, and sensor 
means for generating information relating to the opera 
tion thereof. 

Various devices for controlling the operation of a 
refrigeration appliance of the aforesaid type are known. 
Although offering good performance, these devices 

suffer from the serious drawback that they cannot be 
modified once designed and fitted to a particular refrig 
eration appliance, for example a refrigerator. 

In this respect, said devices are designed and con 
structed on the basis of the performance required of the 
refrigerator, and can be used only for this or for similar 
refrigerators. 

This imposes on the manufacturer the need to stock a 
large number of such devices in order to be able to 
always satisfy market requirements and in particular all 
the possible variations in the type of refrigerator de 
manded by the user. 

Furthermore, known devices comprise a relatively 
large number of components and are therefore of high 
cost, this also applying to their maintenance. 
An object of the invention is therefore to provide a 

device for controlling the operation of refrigeration 
appliances which can be easily adapted to the different 
types of commercially available refrigerators, freezers 
and the like, and thus satisfy a very wide range of differ 
ent possible requirements by the user. A particular ob 
ject of the invention is to provide devices of the afore 
said type which can be easily modified and adapted to 
suit the various types of refrigeration appliances and 
which comprise only a small number of components, 
enabling the manufacturer to standardize the produc 
tion of such devices as far as possible, and to facilitate 
and simplify their handling in the place in which they 
are stocked while awaiting fitting to the refrigeration 
appliance. 
A further object is to provide a device which is of 

low cost in terms of its manufacture and its mainte 
aCe. 

A further object is to provide a device of the afore 
said type which is reliable and is easily fitted to the 
refrigeration appliance. 
These and further objects which will be apparent to 

the expert of the art are attained by a refrigeration appli 
ance of the aforesaid type incorporating a device for 
controlling its operation which is characterised by in 
corporating a circuit comprising: 

a) generator means for generating reference signals to 
be compared with analogous signals originating from 
sensor means, said generator means being of adjustable 
characteristics and being sequentially enabled to gener 
ate said reference signals by sequencer means; 

b) comparator means arranged to compare said refer 
ence signals with those originating from the sensor 
means and to generate comparison signals to be fed to 
memory means, these latter being controlled and en 
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2 
abled to sequentially receive said comparison signals by 
the sequencer means; and 

c) control means arranged to read the data present in 
the memory means at the end of each sequence of stor 
ing said comparison signals in said memory means, said 
control means on the basis of this reading acting on the 
components which reduce and control the internal tem 
perature of the refrigeration appliance to optimize the 
operation of this latter. 
The present invention will be more apparent from the 

accompanying drawing, which is provided by way of 
non-limiting example and in which: 
FIG. 1 is a schematic view of the device according to 

the invention; and 
FIG. 2 is a modification of the device of FIG. 1. 
With reference to said figures, the device of the in 

vention, to be incorporated into a refrigeration appli 
ance, comprises a card or support 1 holding a circuit 2 
comprising a plurality of resistive elements 3, 4, 5 and 6 
removably fitted to the card 1 and connected to a com 
mon power supply 7 via corresponding lines 3A, 4A, 
5A, 6A. 
These lines contain respective contacts 8, 9, 10 and 11 

with which corresponding contactors 12, 13, 14, 15 
cooperate under the control of a usual sequencer ele 
ment 16 such as an electronic timer or a similar electri 
cal member (selector, relay, two-way switch, etc.) 
The resistive elements 3, 4, 5 and 6 are connected to 

a line 17 terminating at the inverting input 18A of at 
least one comparator 18, the non-inverting input 18B of 
which is connected to at least one connector 19 (four in 
the figure) to which a corresponding probe positioned 
within the reference, such as a temperature probe 21 
(four in the figure) can be connected. 
The output 22 of the comparator 19 is connected to 

branches 23, 24, 25 terminating in memory cells (for 
example three in number) 26, 27 and 28. Said branches 
incorporate contacts 29, 30, 31 arranged to cooperate, 
but not simultaneously, with contactors 23, 33 and 34 
controlled by the sequencer 16. 
The memory cells 26, 27 and 28 are connected to a 

control unit 35, advantageously a microprocessor, the 
outputs 36, 37, 38 of which are connected to connectors 
39, 40 and 41 which enable the unit 35 to be connected 
for example to a usual motor-driven compressor 42, a 
thermostat 43, and an alarm device 44 (of known type) 
to indicate a malfunction of the refrigeration appliance. 
The described device is used as follows. 
The board 1 is provided with resistive elements 3, 4, 

5 and 6 of such values that their signals when fed to the 
comparator 18 can be compared with analogous signals 
originating from the probes 21 to enable the operation 
of the refrigeration appliance to be controlled and main 
tained within predefined limits on the basis of this con 
parison. 

After connecting said elements 3, 4, 5 and 6 to the 
board 1, the circuit 2 is powered in known manner. 

Following this, the sequencer 16 closes the contacts 
8, 9, 10 and 11 sequentially, to thus power the elements 
3, 4, 5 and 6 one after another. Signals VA are thus fed 
from these latter to the comparator 18. This latter also 
receives in a suitable sequence signals VE generated by 
the probes 21. 
The comparator 18 compares the signals VA (consid 

ered as reference signals) with the signals VE originat 
ing from the different resistive elements and probes in 
turn; in this manner it generates a sequence of signals 
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VC which are fed to and stored in the memories 26, 27 
and 28 by sequential closure of the contacts 29, 30, 31 
contained in the branches 23, 24, 25 which connect 
these memories to said comparator 18. 

Each memory therefore receives data or signals VC 
regarding particular situations determined by the 
probes 21 within the refrigeration appliance. 
At the end of each sequence of storage within said 

memories, the sequencer 16 senses that they contain a 
corresponding data item VC and enables the unit 35 to 
simultaneously read the contents of said memories. 

This unit therefore reads the succession of said mem 
orized data and generates signals at its outputs 36, 37 
and 38 in accordance with a suitable comparison algo 
rithm. 

If the memorized data succession does not indicate 
that the operation of the refrigeration appliance is as 
desired, these signals modify the state of the compressor 
42 or thermostat 43 or activate the alarm device 44. 
As stated, the value or characteristic of each resistive 

element 3, 4, 5 and 6 is chosen on the basis of the com 
parison which the comparator 18 is to make between 
the signals VA and VE. 

In particular, by changing said values the output 
signals VC from the comparator 18 are modified, so 
changing the manner in which the unit 35 acts on the 
usual components 42, 43 and 44 of the refrigeration 
appliance. 
A circuit has been described in which the elements 

generating the signal VA are resistive elements. How 
ever, as is obvious, other electrical or electronic compo 
nents can be used for this purpose. In particular, a pro 
grammable device can be provided which sequentially 
generates signals VA having a value which suits the 
particular operating requirements of the refrigeration 
appliance. In this latter case the sequencer 16 is incorpo 
rated into said programmable device. 

In addition the components such as the sequencer 16, 
the comparator 18, the memories 26, 27, 28 and the unit 
35 can be incorporated totally or partly into a micro 
processor circuit or an application-specific integrated 
circuit (ASIC) of known type. In this case only two 
elements will be visible on the card 1, namely said mi 
croprocessor circuit (or ASIC) and the element or ele 
ments generating the signal or signals VA. 

Finally, as a further obvious alternative, each element 
generating the signal VA and the corresponding probe 
21 can be connected to a comparator 18. 

In this case the circuit 2 comprises (see FIG. 2) a 
plurality of comparators 18 connected to said memory 
cells in a manner-similar to that already described. 

In this latter case, the operation of the circuit 2 of 
FIG. 2 is similar to that already described and will 
therefore not be further considered. 
The device according to the invention makes it possi 

ble in a simple and rapid manner to act on those compo 
nents of a refrigeration appliance which generate and 
maintain a low temperature in its interior in accordance 
with the characteristics which the refrigeration appli 
ance must satisfy to comply with market requirements. 
The device is also reliable, of simple construction and 

easy to fit to the refrigeration appliance. 
I claim: 
1. In a device for controlling the operation of a refrig 

eration appliance of the type comprising components 
for reducing and controlling its internal temperature, a 
thermostat, an indicator for indicating a malfunction of 
the refrigeration appliance, and sensor means for gener 
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4. 
ating information relating to the operation thereof, the 
improvement comprising: 

a) generator means for generating reference signals 
(VA) to be compared with analog signals (VR) 
originating from the sensor means, said generator 
means being of adjustable characteristics and being 
sequentially enabled to generate said reference 
signals by sequencer means; 

b) comparator means connected to compare said 
reference signals with said analog signals originat 
ing from the sensor means so as to generate com 
parison signals to be fed to memory means, said 
memory means being controlled and enabled by 
the sequencer means to sequentially receive said 
comparison signals; and 

c) control means arranged to read data present in the 
memory means at the end of each sequence of 
storing said comparison signals, said control means 
being responsive to said memory data to control 
the components of the refrigeration appliance 
which reduce and control the internal temperature 
of the refrigeration appliance so as to optimize its 
operation. 

2. A device as claimed in claim 1, wherein the means 
for generating the reference signals comprise at least 
one resistive element removably associated with a sup 
port for a circuit that includes said generator means, 
said comparator means, said sequencer means, said 
memory means, and said control means. 

3. A device as claimed in claim 1, wherein the means 
for generating the reference signals comprise at least 
one programmable member. 

4. A device as claimed in claim 1, wherein the se 
quencer means comprise a timer member. 

5. A device as claimed in claim 3, wherein the se 
quencer means are incorporated into the programmable 
member which generates the reference signals. 

6. A device as claimed in claim 4, wherein the genera 
tor means comprise resistive elements and the timer 
member controls contractors arranged to sequentially 
close contacts contained in power lines to the resistive 
elements. 

7. A device as claimed in claim 1, wherein the se 
quencer means control contactors connected sequen 
tially close contacts contained in lines which connect 
the memory means to the comparator means. 

8. A device as claimed in claim 7, characterised in 
that the sequencer means are connected to the control 
e2S. 

9. A device as claimed in claim 1, wherein the com 
parator means include a comparison member connected 
to the generator means and to the sensor means. 

10. A device as claimed in claim 1, wherein the sensor 
means include a plurality of probes and the comparator 
means comprise a plurality of comparison means con 
nected to corresponding generator means and probes. 

11. A device as claimed in claim 1, wherein the con 
trol means comprise a micro processor type control 
unit. 

12. A device as claimed in claim 1, wherein at least a 
part of the control means, comparator means, sequencer 
means and memory means are incorporated into a mi 
croprocessor circuit. 

13. A device as claimed in claim 1, wherein the con 
trol means include an application-specific integrated 
circuit (ASIC), said integrated circuit containing at 
least a part of the control means, comparator means, 
sequencer means and memory means. 
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